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(54) Small pitch electrical connector 

(57) An electrical connector (13) for mating with a 
complementary component includes an insulative hous- 
ing (12) having a receptacle (16) for receiving a portion 
of the complementary component and a plurality of ter- 
minal receiving cavities for receiving terminals therein. 
A plurality of generally planar conductive terminals (1) 
are stamped from sheet metal material of a predeter- 
mined thickness, with each terminal having a predeter- 
mined thickness (t) generally equal to the thickness of 
the sheet metal material from which It is stanped. Each 
of the terminals is mounted in one of the cavities. The 
terminals (1) include a generally rigid base (3) having a 
base width (B) parallel to the plane of the terminal, a 
solder tail (8) extending from the base, a retention sec- 
tion (6) for securing the terminal within the housing and 
an L-shaped contact portion extending from the base. 
The L-shaped contact portion include first and second 
legs connected at a juncture portion (4). The first leg (2) 
has a first width (A) parallel to the plane of the terminal 
and includes a contact portion (5) for contacting a con- 
ductive portion of said the complementary component. 
The second leg extends from said base and the juncture 
portion has a juncture width (C) parallel to the plane of 
the terminal. The base width and the first width being 
greater than the thickness of the terminal and the junc- 
ture width being less than the thickness of the terminal. 



FIG. 1 




CM 
< 

CO 

cn 
in 

IN. 



CL 

LU 



Printed by Rank Xerooc (UK) Business Sdrvices 
2.14.140.4 



EP 0 795 939 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppUcaClon Number 

EP 97 10 3923 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document witti indication, where appropriate. 
ot relevant passaoes 



Relevant 
to claim 



CLASSIFICATION OF TME 
APPI.ICATION (Int.CI-*) 



Y 

A 
Y 
A 
A 



US 5 498 167 A (INOUE KOUICHI ET AL) 
12 March 1996 (1996-03-12) 

* the whole document * 

EP 0 459 680 A (MOLEX INC) 
4 December 1991 (1991-12-04) 

* the whole document * 

EP 0 538 029 A (WHITAKER CORP) 
21 April 1993 (1993-04-21) 

* abstract; claims; figures 4-9 * 



US 5 199 884 A (KAUFMAN JOHN W 
6 April 1993 (1993-04-06) 

* abstract; claims; figures ♦ 

US 5 030 107 A (NOON SUNG J) 
9 July 1991 (1991-07-09) 

* abstract; claims; figures * 



ET AL) 



1 

2-9 
1 

2-9 
1-9 

1-9 

1-9 



H01R23/70 
H01R23/02 
H01R23/72 



TECHNICAL FIELOS 
SEARCHCO (lnt.CI.«) 



HOIR 



Tlie prssant search report tia» Iwen drawn up for all claims 



THE HAGUE 



Ott« of ooavtikjn of tm aMidt 

5 June 2000 



Durand, F 



CATEGORY OF aTBDOOCUMEWTS 



X ; pArtiaiarV retovant tf tak«n alorM 

Y : particularly raiavant If combinad wth anottwr 

documant of tha eama catogoiy 
A : (acfnolo^cal background 
O : non-wfttlan dmclMw 
P : Jntannadlata documant 



T : thaory or prtrv:^ undarlytng tha invandon 
E : aarHaf pat«ni documtni. but pUiUflhad on. or 

aftar tha filing data 
D : documant cttad In tha application 
L : documant dtad lor othar raaaona 



& : m«fit>«r of tha aama palant family, corraoportdlng 

<loCLjn«nt 



3 



EP0 795 939 A2 



4 



FIGURE 1 is a side elevational view of the electrical 
terminal according to the present Invention; 
FIGURE 2 is an enlarged section taken generally 
along line E-E in Figure 1; 

FIGURE 3 Is an enlarged section taken generally s 

along line F-F in Figure 1 ; 

FIGURE 4 is an enlarged section taken generally 

along line G-G in Figure 1 ; 

FIGURE 5 is an enlarged section taken generally 

along line H-H in Figure 1 ; io 

FIGURE 6 is an enlarged section taken generally 

along line l-l in Figure 1 ; 

FIGURE 7 is an enlarged section taken generally 
along line J-J in Figure 1 ; 

FIGURE 8 is a plan view of a plurality of terminals is 
joined to a carrier strip as during manufacture 
thereof; 

FIGURE 9 is ah enlarged section taken generally 
along line K-K in Figure 10; and 

FIGURE 10 is a top plan view of an electrical con- 20 
nector having a plurality of the terminals mounted 
therein. 

Detailed Description of the Preferred Embodiment 

25 

Referring to the drawings in greater detail, and first 
to Figure 1 . an electrical terminal, generally designated 

1. is stamped or blanked out of thin sheet metal mate- 
rial, and a plurality of such terminals are arranged at 
regular intervals in a generally parallel array along an 30 
insulating housing 12 (Figs. 9 and 10) of an electrical 
connector, generally designated 13. The Insulating 
housing has an elongated slot 16 on each opposite side 

of a central partition 12a of the housing for receiving the 
complementary terminals of a mating electrical connec- 35 
tor. Side walls 15 of the housing have a plurality of 
mounting holes 1 4 outside slot 1 6. 

As seen best in Figure 1, each terminal 1 is gener- 
ally U-shaped and defines a contact arm 2 integrally 
joined to a rigid base 3 by a curved juncture portion 4, 40 
with a retention arm 6 generally parallel to contact arm 

2. In essence, contact arm 2 and retention arm 6 form 
the legs of the U-shaped terminal, with base 3 forming 
the bight portion of the U-shape. A contact portion 5 
projects from contact arm 2 toward retention arm 6. A 45 
retention tooth or barb 7 projects from the outside of 
retention arm 6. A solder tail 8 projects from base 3 gen- 
erally parallel thereto for soldering to a conductive cir- 
cuit trace on a printed circuit board (not shown). 

With terminal 1 stamped of sheet metal material, so 
the terminal, in essence, is defined by opposite sides 
and peripheral edges. The opposite sides are the major 
planes of the terminal as defined by the opposite planar 
surfaces of the sheet metal material from which the ter- 
minal is stamped. The edges are the stamped edges ss 
which define the precise peripheral shape of the termi- 
nal. 

In one example, the thickness of the sheet metal 
from which the terminal Is stamped and thus generally 



between the sides of the terminal Is 0.2mm. Referring to 
Figure 1. the width "A" between the edges of contact 
arm 2 Is 0.23mm, and the width "B" between the edges 
of rigid base 3 is 0.23mm. The width of curved juncture 
portion 4 at any point between its opposite edges Is 
0.18mm. Therefore, it can be understood that both the 
contact arm 2 and the base 3 are wider between their 
respective edges than juncture portion 4. In addition, 
the width of both the contact arm 2 and the base 3 Is 
wider than the thickness of the sheet metal material, 
whereas the width of juncture portion 4 is less than the 
thickness of the sheet metal material. With these 
parameters, a considerably improved flexibility Is pro- 
vided for contact arm 2 without either lengthening the 
contact arm or reducing the thickness of the sheet metal 
material. 

A further advantage Is gained by dimensioning the 
width of both contact arm 2 and base 3 wider than 
curved portion 4. When stamping the shape of the ter- 
minal 1 out of the sheet metai material, a narrow section 
such as curved portion 4 may have a tendency to twist. 
However, since contact arm 2 and base 3 are wide 
enough to resist this twisting and are located on oppo- 
site sides of the curved portion 4, curved portion 4 is 
unable to twist. In other words, since the ends of curved 
portion 4 are fixed to the contact arm 2 and base 3. 
respectively, it is very difficult for curved portion 4 to 
twist without also twisting either contact arm 2 or base 
3. This helps to maintain the desired position of contact 
portion 5. 

Figure 2 shows a feature of the Invention wherein 
the thickness of contact portion 5 is made less than the 
thickness of the sheet metal material of contact arm 2. 
Specifically, the contact arm Is stepped, as at 2a, on 
opposite sides thereof at the contact portion so that the 
thickness of the contact portion Is less than the given 
thickness of the contact arm, as shown. This considera- 
bly reduces the possibility that the contact portion might 
engage the wrong complementary blade terminal of the 
mating connector. 

Figures 3-7 show that various lead-in edges of the 
terminal have angled or chamfered corners to facilitate 
inserting the terminals into their respective cavities in 
connector housing 12. In other words, terminal 1 is 
inserted into its respective cavity in the housing in the 
direction of arrow "X" (Fig. 1). It can be seen that the 
major leading edges of the terminal in the "X" direction 
are chamfered as shown in Figures 3-7. 

Figure 8 shows a series of terminals 1 having been 
stamped from sheet metal material (0.2mm thick) with 
the terminals still joined to a carrier strip 9 by respective 
webs 10. Each web 10 has a stamped notch 11 made 
immediately adjacent base 3 of the respective terminal 
to facilitate separating the terminal from carrier strip 9 
and the web. 

Figures 9 and 10 show a plurality of terminals 1 
mounted in housing 12 of connector 13. The terminals 
are inserted into the housing in the "X" direction as 
described above. During insertion, retention arms 6 of 
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the terminals are pushed into mounting holes 14 In side 
walls 15 of the housing. When fully inserted, the bases 
3 of the terminals abut against the bottoms of side walls 
15. Also, when fully Inserted, contact portions 5 of flexi- 
ble contact arms 2 project into slots 1 6 for engaging the 5 
appropriate complementary blade terminals of the mat- 
ing connector. Reduced cross-sectional juncture por- 
tions 4 of the terminals provide Improved resiliency for 
contact arms 2, while contact portions 5 still provide a 
good positive engagement with the complementary w 
mating terminals. The terminals are mounted In the 
housing at spaced, generally parallel intervals (e.g. 

0. 5mm). The terminals are prevented from backing out 
of the housing by the Interference fit of retention teeth 7 
biting into the plastic material of the housing within 15 
mounting holes 14. 

It will be understood that the invention may be 
embodied In other specific forms without departing from 
the spirit or central characteristics thereof. The present 
examples arxJ embodiments, therefore, are to be con- 20 
sidered in all respects as illustrative and not restrictive, 
and the Invention is not to be limited to the details given 
herein. 

Claims 25 

1. An electrical connector (13) for mating with a com- 
plementary component, said connector comprising: 

an insulative housing (12) having a receptacle 3o 
for receiving a portion of said complementary 
component and a plurality of terminal receiving 
cavities for receiving terminals therein, 
a plurality of generally planar conductive termi- 
nals (1 ) stamped from sheet metal material of a 35 
predetermined thickness, each terminal having 
a predetermined thickness (t) generally equal 
to the thickness of the sheet metal material 
from which it is stamped and being mounted in 
one of said cavities, the terminal (1) including a 40 
generally rigid base (3) having a base width (B) 
parallel to the plane of said terminal, a solder 
tail (8) extending from said base, a retention 
section (6) for securing the terminal within said 
housing and an L-shaped contact portion 45 
extending from said base, said L-shaped con- 
tact portion including first and second legs con- 
nected at a juncture portion (4), said first leg (2) 
having a first width (A) parallel to the plane of 
said terminal and including a contact portion so 
(5) for contacting a conductive portion of said 
complementary component, said second leg 
extending from said base, said juncture portion 
having a juncture width (C) parallel to the plane 
of said terminal, said base width and said first ss 
width being greater than said thickness of said 
terminal and said juncture width being less 
than said thickness of said terminal. 
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2. The electrical connector of claim 1 wherein said 
housing Is elongated includes a pair of component 
receiving slots (16) extending generally parallel to a 
longitudinal axis of said housing and a plurality of 
terminal receiving cavities with terminals therein 
adjacent each slot, said contact portions of said ter- 
minals projecting into said slots. 

3. The electrical connector of claim 1 wherein said 
retention section comprises a generally rigid reten- 
tion arm extending from said base and said contact 
portion projects toward the retention arm. 

4. TTie electrical connector of dalm 1 wherein sides of 
the contact arm (2) at said contact portion being 
stepped (2a) so that the thickness of the contact 
portion is less than said predetermined thickness (t) 
of the terminal. 

5. An electrical terminal (1) for mounting In a circuit 
t)oard mounted electrical connector (13) requiring a 
fine pitch, the terminal being adapted for contacting 
one of a plurality of closely spaced terminals of a 
complementary mating terminal, the electrical ter- 
minal (1) being generally U-shaped and compris- 
ing: a generally rigid retention arm (6) and a flexible 
contact arm (2) joined to the retention arm by a 
generally rigid base (3). the contact arm having a 
given thickness (t) in a direction generally perpen- 
dicular to the plane of the U-shaped terminal and a 
contact portion (5) projecting toward the retention 
arm (6) for engaging said one terminal, sides of the 
contact arm (2) at said projecting contact portion 
being stepped (2a) so that the thickness of the con- 
tact portion is less than said given thickness (t) of 
the contact arm (2). 

6. The electrical terminal of claim 5 wherein said con- 
tact arm (2) has a width (A) in a direction generally 
parallel to the plane of the U-shaped terminal (1) 
that is greater than said given thickness (t) of the 
contact arm. 

7. The electrical terminal of claim 6 wherein said base 
(3) has a width (B) in a direction generally parallel to 
the plane of the U-shaped terminal that is greater 
than said given thickness (t) of the contact arm (2). 

8. The electrical terminal of claim 7 wherein said con- 
tact arm (2) is joined to the base (3) at a juncture (4) 
which has a width (C) in a direction generally paral- 
lel to the plane of the U-shaped terminal that is less 
than said given thickness (t) of the contact arm (2). 

9. The electrical terminal of claim 8 wherein said ter- 
minal (1) is stamped from sheet metal material to 
define sides and edges, with the projecting contact 
portion (5) of the contact arm (2) being at an edge 
of the stamped sheet metal material. 
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(54) Small pitch electrical connector 

(57) An electrical connector (13) for mating with a 
complementary component includes an insulative hous- 
ing (12) having a receptacle (16) for receiving a portion 
of the complementary component and a plurality of ter- 
minal receiving cavities for receiving terminals therein. 
A plurality of generally planar conductive terminals (1) 
are stamped from sheet metal material of a predeter- 
mined thicl^ess, with each terminal having a predeter- 
mined thickness (t) generally equal to the thickness of 
the sheet metal material from which it is stamped. Each 
of the terminals is mounted in one of the cavities. The 
terminals (1) include a generally rigid k>ase (3) having a 
base width (B) parallel to the plane of the terminal, a 
solder tail (8) extending from the base, a retention sec- 
tion (6) tor securing the terminal within the housing and 
an L-shaped contact portion extending from the base. 
The L-shaped contact portion include first and second 
legs connected at a juncture portion (4). The first leg (2) 
has a first width (A) parallel to the plane of the terminal 
and includes a contact portion (5) for contacting a con- 
ductive portion of said the complementary component. 
The second leg extends from said base and the juncture 
portion has a juncture width (C) parallel to the plane of 
the terminal. The base width and the first width being 
greater than the thickness of the terminal and the junc- 
ture wkJth being less than the thickness of the terminal. 
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Description 

Field of the Invention 

This invention generally relates to the art of etectri- s 
cal connectors and, particularly, to a terminal for an 
electrical connector, the terminal being stamped of 
sheet metal material. 

Background of the Invention io 

A variety of electrical connectors have been used to 
make electrical connections between the circuits on dif- 
ferent printed drcuit boards. In board-to-board connec- 
tors, male and female terminals form an electrical is 
connection between the two circuit boards. Male con- 
nector posts or pins typically are coupled to a first circuit 
board, and the male connector posts mate with female 
connector terminals coupled to the second circuit 
board. In some connectors, the terminals may be her- so 
maphroditic and include both male and female portions. 

Terminals for such connectors typically are 
stamped out of thin sheet metal material, and the termi- 
nals are fixed in an elongated insulating housing at reg- 
ular intervals longitudinally thereof. Each terminal 25 
includes a contact beam, arm or post for contacting a 
complementary terminal in the associated mating con- 
nector housing. Typically, the contact arm is cantilev- 
ered from a base which is integral with the contact arm 
and which is fixed to the connector housing. A retention 30 
arm also might extend from the base for rigidly retaining 
the terminal in the housing. The contact arm of the ter- 
minal preferably is sufficiently flexibly rigid to facilitate a 
positive engagement and disengagement with the com- 
plementary terminal of the mating connector, but the 3S 
flexible contact arms of all of the terminals in the con- 
nector must not be too rigid so as to require an exces- 
sive force when mating and unmating the connectors. 
The flexibility of the contact arm can be increased by 
increasing the length of the arm or reducing the width of 4o 
the arm measured in the plane of the sheet metal mate- 
rial. 

Problems have been encountered with these types 
of electrical connector systems because there is an 
ever-increasing demand for higher density connectors 4s 
and for allowing printed circuit boards to be placed 
closer together. High density connectors often reduce 
the spacing between the terminals of a given connector, 
but the thickness of the terminals cannot be manipu- 
lated beyond given parameters. To allow printed circuit so 
boards to be placed closer together in parallel planes, a 
very low profile connector is required which, in turn, lim- 
its the length of the contact arnnis of the terminals. 

A corollary problem arises when the spacing 
between the terminals is reduced to increase the den- ss 
sity of the connectors. Since the thickness of the sheet 
metal material of the terminals cannot be reduced 
beyond practical limits, there is an increasing probability 
that the flexible contact arm of any given terminal might 



engage a complementary terminal of the mating con- 
nector which is on one or the other side of the given ter- 
minal instead of the correct complementary terminal 
with which the given terminal is intended to engage. 

The present invention is directed to solving these 
various problems by providing improvements in the 
electrical terminals of electrical connectors of the char- 
acter described. 

Summary o f the Invention 

An object, therefore, of the invention is to provide a 
new and improved electrical terminal for use in a circuit 
board mounted electrical connector requiring a fine 
pitch for board interconnections. 

In the exemplary embodiment of the invention, the 
electrical terminal is adapted for contacting one of a plu- 
rality of closely spaced terminal blades of a complemen- 
tary mating terminal. The terminal is generally U- 
shaped and includes a generally rigid retention arm and 
a flexible contact arm joined to the retention arm by a 
generally rigid base. The contact arm has a given thick- 
ness in a direction generally perpendicular to the plane 
of the U-shaped terminal, and a contact portion projects 
from the contact arm toward the retention arm for 
engaging the one terminal blade. The sides of the con- 
tact arm at the projecting contact portion are stepped so 
that the thickness of the contact portion is less than the 
given thickness of the contact arm. 

The electrical terminal is stamped of sheet metal 
material to define sides and edges. Generally, the flexi- 
ble contact arm is cantilevered from the rigid base, and 
a juncture portion joins the contact arm to the base. The 
width of the contact arm between its edges near the 
contact portion is greater than the width of the juncture 
portion. The width of the base between its edges is 
greater than the width of the juncture portion. 

Furthermore, the terminal has a given thickness 
between its sides. The invention contemplates that the 
width of the contact arm between its edges is greater 
than the given thickness. The width of the base between 
its edges is greater than the given thickness. The wklth 
of the juncture portion between its edges is less than 
the given thickness. 

Other objects, features and advantages of the 
invention will be apparent from the following detailed 
description taken in connection with the accompanying 
drawings. 

Brief Description of the Drawings 

The features of this invention which are believed to 
be novel are set forth with particularity in the apperxjed 
claims. The invention, together with its objects and the 
advantages thereof, may be best understood by refer- 
ence to the following description taken in conjunction 
with the accompanying drawings, in which like reference 
numerals identify like elements in the figures and in 
which: 
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